Introduction
Ideally, a statistically representative sample of measured high-resolution wind profiles with wavelengths as small as tens of meters is required in design studies to establish aerodynamic load indicator dispersions and vehicle control system capability '-*. 
Simulation Process
The simulation process is based on a power spectrum density (PSD) model for wind profile perturbations derived from samples of high-resolution KSC Jimsphere wind profiles. 
and, rlj is a random number sequence that is the tangent of '3" uniformly distributed random phase angles in the interval from -1~ /2 to + 1~ /2. The random number r2j is also uniformly distributed within equal intervals on either side of zero. The quantities rlj /Irljl and r2j /lr2jl ensure that the random phase at each harmonic can be in any quadrant. A unique set of "j7, values of rl and 1-2 are generated for each simulated wind profile. Thus, each simulated wind perturbation profile is uniquely determined by its unique random phase distribution. The phase distribution determines how the Fourier components combine to produce a unique simulated time series, for an invariant PSD at each harmonic. Note that the PSD in Eqs.3 and 4 is not normalized, Le. it is of the form
Parameter E is set such that a desired value of the variance is obtained when the PSD function is integrated over the wave number range (1~ooO-l/50 rn-'). Where, P and y are estimated from sample statistics of (J; for each wind component and b is an empirically derived truncation parameter that ensures the best fit to the observed distribution.
The values for p , y and b are listed in Table 1 . The observed and theoretical cumulative probability functions (CPFs) for wind component standard deviation (50-2000 m wavelength-band) are illustrated in Fig.3 . The theoretical CPF is derived by integration of Eq.6 from a lower limit of zero to any desired value "y" for 0 . Table 1 The profiles are then re-adjusted such that the standard deviation over the altitude range is equivalent to the original standard deviation. These operations are expressed by Eqs.9-12, Note that: a{z> and o'{z) are the standard deviations (original and normalized) for the entire
Jimsphere data base at each altitude, whereas "sd" in Eqs. 11 and 12 are the standard deviations of each wind component profile.
To address a concern that the high-pass filtered wind component standard deviation illustrated in Jimsphere detailed wind profiles. Profiles so derived are a reasonable choice for initial launch vehicle design studies. Once a launch site is selected it would be prudent to establish a wind profile measurement program based on Jimsphere or its equivalent aimed to obtain a statistically representative sample of detailed wind profiles. As the development process continues toward commitment to hardware production, the vehicle design originally based on enhanced Rawinsonde profiles could be assessed with the launch site high-resolution wind profiles.
. . Figures   Fig. 1 High-pass filtered wind components of a Jimsphere profile. . . 
